Kinetics of inactivation of membrane-bound factor Va by activated protein C. Protein S modulates factor Xa protection.
Kinetic analyses were done to determine what effect factor Xa and protein S had on the activated protein C (APC)-catalyzed inactivation of factor Va bound to phospholipid vesicles or human platelets. In the presence of optimal concentrations of phospholipid vesicles and Ca2+, a Km of 19.7 +/- 0.6 nM factor Va and a kcat of 23.7 +/- 10 mol of factor Va inactivated/mol of APC/min were obtained. Added purified plasma protein S increased the maximal rate of factor Va inactivation only 2-fold without effect on the Km. Protein S effect was unaltered when the phospholipid concentration was varied by 2 orders of magnitude. The reaction on unactivated human platelets yielded a Km = 12.5 +/- 2.6 nM and kcat = 6.2 +/- 0.6 mol of factor Va inactivated/mol of APC/min. Added purified plasma protein S or release of platelet protein S by platelet activation doubled the kcat value without affecting the Km. Addition of a neutralizing anti-protein S antibody abrogated the effect of plasma protein S or platelet-released protein S, but was without effect in the absence of plasma protein S or platelet activation. Studies with factor Xa indicated that factor Xa protects factor Va from APC-catalyzed inactivation by lowering the effective concentration of factor Va available to interact with APC. From these data a dissociation constant of less than 0.5 nM was calculated for the interaction of factor Xa with membrane-bound factor Va. Protein S abrogated the ability of factor Xa to protect factor Va from inactivation by APC without affecting the interaction of factor Xa with factor Va. These combined data suggest that one physiological function of protein S is to allow the APC-catalyzed inactivation of factor Va in the presence of factor Xa.